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magnitude of capital cost savings is related to the greater 
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districts. In general^ the findings of relative cost savings under 
45-1.5 in the other studies is consistent with those reported for 
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ABSTRACT 



The Loudoun County 45-15 year-round program used in three 
elementary schools and one middle school in 1973-74 and 1974-75 
resulted in per student cost savings in each year of operation. 
The annual savings varied considerably among schools and between 
years, but in general they amounted to 4.0-6.0 percent in the 
elementary schools and 7.0-9.0 percent in the middle school. 

The major cost saving was in imputed rent — the technical 
term for the annual charge for capital including interest. 
Capital is composed of buildings and equipment that have a 
service life extending over many years. Imputed rent accounted 
for 64-75 percent of the savings at Sterling Middle School and 
89^94 percent of the savings at Sterling Elementary School, 
the elementary school with midrange savings. The magnitude of 
capital cost savings is related to the greater utilization of 
building space in the 45-15 plan as compared with that in a 
traditional program. 

There were several reasons for the higher savings at the 
middle school level than at the elementary level. First with 
many administrative personnel already on extended contract, 
additional days of service did not have to be purchased under 
45--15. Second, teachers could opt for extended contracts, 
thereby saving additional fixed fringe benefit costs associated 
with employing new teachers." Third, 45-15 scheduling at 
the middle school promoted maximum usage of the middle school 
buildings. 

Start--up costs associated with organizing, operating, and 
evaluating the 45-15 program totaled $474,626 for the four 
schools. This should be considered a high estimate since three- 
fourths of it was for air-condit:aoning two elementary schools 
not originally equipped. Guilford and Sully elementary schools 
were air-conditioned to make them suitable for year-round 
occupancy; however, the benefits provided by the new equipment- 
did not cease with the termination of the 4 5-15 program. 

Total- annual cost savings of the 45--15 program depend on 
which year is considered and the bond period used to compute 
imputed rent. In 1973-74 total savings at the four schools 
were $280,769 under a 6 percent bond assumption for 20 years 
and $240,172 under a bond life of 30 years. In 1974-75 the 
comparable figures were $327,565 for a bond life of 20 years 
and $285,629 for one of 30 years. Even allowing for start-up 
costs of $64,502 annually spread over ten years, the total 
cost savings were substantial. 

Most of the foregoing figures were from a mock-school 
analysis based on actua] costs of the 4 5-15 schools and 
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hypothesized costs of a traditional program serving the same * 
nximber of students. However, the study is not limited to. this 
one form of analysis. A cross-sectional comparison was also 
made of the costs of traditional schools and those of 45-15 
schools. That analysis indicated greater savings associated 
with 45-15 than.did the mock-school analysis. However, most 
of this difference is explained by the fact that 45-15 schools 
were generally larger than the traditional schools, and they 
benefited from. a size-cost advantage documented in the study. 

Also reviewed were 45-15 cost studies for three other 
school systems—the Valley View School District, Romeoville, 
Illinois; the Virginia Beach Public Schools, Virginia Beach, 
Virginia; and the Prince William County Public Schools, Manassas 
Virginia. Differences in results . are evaluated , and in general 
the finding of relative cost savings under 45-15 in the other 
studies is consistent with those reported for Loudoun County. 
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CHAPTER 1 
INTRODUCTION 



Purpose of the Study 

This study is a cost analysis of a year-round 45-15 atten- 
dance program in Loudoun County, Virginia. The special program 
involved one middle school and three elementary schools operated 
for two years, and ended June 30, 1975. 

Loudoun County is a fast-growing suburban county in the 
Washington, D.C., metropolitan area. Faced with overcrowding 
in some of its schools, the county's only feasible options were 
45-15 or double shifts. The county chose toconvert 3 of its 
18 elementary schools and 1 of its 3 middle schools to the 
45-15 calendar. The schools selected were among the largest 
and most modern in the system. By the close of the 45-15 pro- 
gram, new school buildings had resolved the overcrowding dif- 
ficulty. 

Under a 45-15 schedule, pupils assigned to a school are 
separated into four groups- . On any given school day only three 
of the groups attend the school; the oth^er group is on vacation. 
The school calendar is arranged so that '^^ach group attends 
school for 45 days and then is on vacation for 15 days. Since 
one group is always on vacation, the school can accommodate a 
larger number of students than is possibfLe under a traditional 
scheduling system. Theoretically, the enrollment can be expanded 
by 33 percent. 

This study uses two approaches to evaluate costs of the 
45-15 program. In the first approach, "the cross-sectional 
analysis", costs in the 45-15 schools are compared with tho^e 
of county schools on a traditional schedule. In the second 
approach, "the mock-school analysis , " costs of schools on a 
45-15 schedule are compared with their costs had they been 
operated on a traditional schedule and expanded to serve the,-, 
additional students. As an additional element of the analysis, 
"the start-up costs analysis, " the one-time costs necessary to 
initiate the 45-15 plan are determined. 



This study only analyzes bosts incurred by the school 
division. It does not consider any changes in the quality 
of educational services, nor does it consider costs and benefits 
of the 45-15 schedule for pupils, parents, teachers, and admin- 
istrators. Some^ of these issues have been addressed in other 
studies performed by or for the Loudoun County school adminis-,... 
tration.i./ Because of the limited scope of this study, thero. 
is no attempt to evaluate or extend these researches. How- 
ever, these aspects of a 45-15 program should be considered 
in any comprehensive review of the merits of 45-15 scheduling. 

Study Design and Data Collection 

On July 17, 1975, a preliminary meeting between repre- 
sentatives of the Loudoun County Schools and the Tayloe Murphy 
Institute was held to discusis the feasibility of a cost analysis 
of the Loudoun County 45-15 program for the school years 1973-74 
and 1974-75. The Tayloe Murphy Institute subsequently made a 
research proposal to the Loudoun County representatives, and 
it was accepted. 

The research project was designed to include a comprehensive 
search of the literature on general cost-analysis techniques 
and cost studies of 45-15 programs. On the basis of the Insti- 
tute's commitments to Loudoun, the best features of prior models, 
and the available data, specific models for the Loudoun study 
were constructed. The necessary data were then secured for 
statistical analysis . 



Format of the Report 

The body of the report is in five chapters. Chapter 2 
reviews three previous studies of 45-15 programs. Chapter 3 
presents a cross-sectional analysis with a review of the 
methodology and findings. Chapter 4 contains the mock-school 
case analysis with a review of the methodology and findings. 

Chapter 5 presents the start-up costs analysis. Chapter 6 
includes a comparison of the findings in the Loudoun County 
study and the findings in three previous studies of the 45-15 
system, as well as conclusions of the Loudoun County study. 



1/ See Planning Department, Loudoun County Schools; "Summary 
Report of the. Study of Year-Round Education," Leesburg, January 
1973; and "45-15 Status Report," Leesburg, November 1974; Ned 
S. Hubbel & Associates, Inc., "Attitudes toward Year-Round 
School in Loudoun County, Virginia" (Port Huron, Mich., April 
1975). 
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CHAPTER 2 
REVIEW OF OTHER STUDLES 



Selected for review and conupent in this chapter were cost 
analyses of 45-15 systems *in the Valley View School District, 
Romeoville, Illinois; the Virginia Beach Public Schools, Vir- 
ginia Beach.» Virginia; and the Prince William County Public 
Schools, Manassas, Virginia. , . ^' 



Valley View 

The design developed by the Illinois superintendent's 
office to measure costs of the Vallew View 45-15 plan used, 
comparative-cost-per-pupil data to indicate system-wide cost 
changes after the introduction of the 45-15 plan.l/ To deter- 
mine the costs of the district the following elements were 
used as cost assignment areas: administration, instruction, 
instructional siapport, institutional operations, services, 
transportation, capital outlay, and debt service. After cost 
data were deflated to 1968 dollars in terms of the consumer 
price index, the change in the cost per pupil between 1968-69 
and 1969-70 (before the 45-15 plan) was compared with the change 
between 1969-70 and 1970-71. It should be noted that in this 
comparison only operating costs (which exclude capital outlay 
and debt service) were used. The study found a 7.5 percent 
increase between 1968-69 and 1969-70 compared to only a 3.6 
percent increase between 1969-70 and 1970-71. (See table 2.1.) 
It was concluded that although there were no absolute dollar 
savings, the percentage increase in operating costs was reduced. 
Further analysis of the raw data revealed that even though 
teacher salary cost per pupil increased under 45-15, other 



1/ Illinois State Office of Superintendent of ' Public Instruction, 
The Cost of Educational Operation: The Traditional School Year 
vs. the Year-Round School (Springfield: Illinois State Office 
of Superintendent of Public Instruction, Division of Research, 
Planning, and Development, 1972), p. 3. 
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elements decreased and helped to offset the higher teacher 
costs. Decreased costs were noted in supplies and equipment; 
other instructional support costs; principals' salaries; 
guidance and counseling; and operations and maintenance. 



TABLE 2.1 

VALLEY VIEW OPERATING COSTS COMPARISONS, 1968-69 TO 1970-71 

(1968 Dollars) 



Operating Costs per Pupil Percentage Change 

1968-69 to 1969-70 to 
1968-69 1969-70 1970-71 1969-70 1970-71 

$643.35 $691.72 $716.61 7.5 ' 3.6 



Source: Illinois State Office of Superintendent of Public In- 
struction, The Cost of Educational Operation; The Traditional 
School Year vs. The Year-Round School (Springfield: Illinois 
State Office of Superintendent of Public Instruction, Division' 
of Research, Planning, and Development, 1972), pp. 11-12. 



This srudy had certain limitations. The failure to include 
capital costs as part of the total cost per pupil was. a serious 
omission. In addition, the price deflator used was not appro- 
priate. The consumer, price index is based on goods and services 
purchased by urban wage earners^ and clerical workers, and not 
on goods and services purchased by a school system. A more 
precise deflation could have been achieved by using changes in 
Valley View wages and salaries and specific price indexes for 
other types of outlays. Also clouding the results of the study 
were possible changes in cost totally unrelated to the intro- 
duction of the 45-15 plan. For example, there was no standardi- 
zation method to control for changes in the pupil-teacher ratio. 

In a related study prepared by the U.S. Department of 
Health, Education, and Welfare from materials written in part 
by the leadership of the Valley View School District, an esti- 
mate of costs under a 45-15 plan was made using 1969-70 costs 
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as a base. V The study hypothesized a 33 percent increase in 
enrollment over the 1969-70 figure of 5,580. Certain "con- 
jectures" were used to approximate the costs under 45-15. Basic 
to these "conjectures" were the assumptions that certain costs 
vary with the number of pupils and with the number of days. a 
school is open to students, and that certain costs are relatively 
fixed in any case. It was found that there would be a per 
pupil savings of $10.39, or l.:6 percent, in 45-15 current costs 
excluding transportation and capital outlay; per pupil savings 
were $32.96, or 4.1 percent, when comparing total costs. Table 
2.2^ is based on the estimates provided, with specific assximptions 
regarding the estimated costs in footnotes. 

This analysis makes questionable assximptions and lacks 
empirical support. For example, a 33 percent increase in 
capacity is the projected enrollment even though this theo- 
retical maximum is only attainable \inder ideal conditions. Also 
without supporting data, air-conditioning is assumed to cost 
less than heating. 



Virginia Beach 

The Institute for Social Analysis conducted a cost study 
of the 45-15 plan for the Virginia Beach City Public Schools 
in 1973-74.2./ The design compared the costs per pupil enrolled 
at elementary schools on the 45-15 p«a,an with the cost for ^ 
schools using traditional schedules. The cost per pupil in 
the 45-15 schools was $584.33, and the cost per pupil in tradi- 
tional schools was $592.72. Even though the difference of 
$8.39, or 1.4 percent, in favor of the 45-15 schools was small, 
it represented a savings of approximately $38,510.1./ Instruc- 
tional staff costs and siipport staff costs were based on the 
number of positions in each >chool multipli^ed by the division- 
wide average salary for eac, type of position. The large 
difference between instructional staff costs in 45-15 and tradi- 
tional schools was due primarily to differences in pupil- 
teacher ratios. On the other hand, because support staffs 
served larger student bodies in the 45-15 schools, a per pupil 
support staff cost advantage occurred relative to the tradi- 
tional schools. 

1/ U.S. Department of Health, Education, and Welfare, National 
Center for Educational Communication, Year-Round Schools : The 
45-15 Plan (Washington, D.C. : U.S. Government Printing Of f ice , 
1972). It should be noted that the figures in this study do not 
match those (for the same year) cited in the Illinois State 
study previously reviewed. 

2/ Institute for Social Analysis, Cost Analysis 1973-74 (Vir- 
ginia Beach, Va. : Virginia Beach Public Schools, 1974). 

3/ Ibid. , p. 1. ' 
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TABLE 2.2 

VALLEY VIEW COST COMPARISONS, 1969-70 





Actual Traditional 
(Enrollment 5,580) 


,1 Estimated 
(Enrollment 


7,440) 




Total 


Per Pupil 


Total 


Per Pupil 


Administration 


$ 2 08,000 


$ 37.27 


$ 238,000-/ 


$ 31.98 


Instruction 


2,859,300 


512.42 


3,800,000-/ 


510.75 


Health 


34,200 


6.13 


45,600 


6.13 


Operation 


389,900 


69.87 


500,000-/ 


67.20 


^.Maintenance 


34,100 


6.11 


40,000-/ 


5.38 


Fixed charges 


163,200 


29.25 


217,600 


29.25 


Other (except food) 


45,100 


8.08 


60,000 


8.06 


Current 


3,733,800 


669.14-/ 


4,901,200 


658.75 


Transportation 


296,400 


53.12-/ 


390, 000^/ 


52.42 


Debt service—^ 


488,400 


87.63 


488,400 


65.85 


Nonoperating 


784,800 


140.65 


878,400 


118.06 


Totill 


4,518,600 


809.78 


5,779,600 


776.82 


Exhibit: 

Capital outlay—^ 


766,000 


137.27 


766,000 


102.96 



Source: U.S. Department of Health, Education, and Welfare, National Center for Edu-- 
cational Communications, Year-Round Schools: The 45-15 Plan (Washington, D.C. : U.S. 
Government Printing Office, 1972) , p. 17. 



Note: Information in the footnotes was taken directly from the source except for 
remarks in parentheses. 

a/ Based on the hypothesis that 45-15 enrollment would be one-third greater than 
actual traditional enrollment. 

b/ Assumes two additional administrators, one to help with scheduling. 

c/ Assumes some savings in small equipment and materials. 

d/ Assumes janitors work fewer hours during vacation periods. 

e/ Assumes some increase in repairs but not proportionately. 

f/ The sum of the current expenditures and transportation expenditures in this study 
should equal the operating costs in the previously cited Illinois State study. 
It does not. 

£/ Assumes some savings in equipment, but this may be optimistic because extended 
routes may wipe out this difference. 

h/ Actually interest would drop each year as principal is paid off. 

i/ An expenditure but not chargeable because it is reflected already through debt 
service. (Note. This assumes that all capital outlay is handled through debt 
service.) 
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Insti actional space costs were calculated with the following 
formula: 

present cost of space x finance cost ^of space 
T useful life of that space. 1/ 

The researchers assumed that "finance costs would double the 
present cost of space and that the useful life of ^pace^is 30 
years."!/ Maintenance and textbook rental costs were based on 
costs recorded -by each elementary school in the district The 
cost-per-pupil data used by the Institute included public infor- 
mation and special capital outlay costs related to the 45-15 
program. While they should not be ignored, they perhaps should 
be considered as special start-up costs rather than as part of 
reaular per pupil operation costs. Had these costs been ex- 
cluded f?om the analysis, the percentage f^^^^e would have been 
3 -7 percent rather than 1.4 percent. On the other hand, van 

ables such as transportation were i^'^^i^'^^'^ ''^^5^1^;^,^;^/^^ 

felt that the net impact would be insignificant and because 
insufficient ri^rds existed to permit capturing the unique 
transportation costs of the 45-15 schools and of the other 
ilementary schools-."!/ In table 2.3 the Virginia Beach cost 
comparisons are shown. 

TABLE 2.3 

VIRGINIA BEACH COST COMPARISONS, 1973--74 



Cost per Pupil 



Difference between 



Instructional staff*i4 
^Instructional^ spate 

Supporjsn-al^af f 
Support space 

Maintenance 
Textbook rental 

Public information 
Capital outlay 

Total 



Traditional 
Schools 


Schools 


Amount 


% Change 


$ 315.84 
45.01 


$ 356.07 
39.33 


$ 40.23 
- 5.68 


12 . 7 
-12.6 


159.00 
51.87 


116.00 
36.77 


-43.00 
-15.10 


-27.0 
-29.1 


9.20 


7.11 


- 2.09 


-27.7 


11.80 


15.24 


3.44 


29.1 




10.89 


10.89 


a/ 




2.92 


2.92 


a/ 


592.72 


584.33 


- 8.39 


- 1.4 



source: Institute for Social Analysis, CostJVnalYsis 1973-74r(Virginia 
Beach: Virginia Beach Public Schools, 1974) , P- 2. 

a/ Not applicable since these were start-up costs limited to 45-15 schools. 



1/ Ibid. , p. 3. 

2/ Ibid. 

3/ Ibid., p. 13. 
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In addition to the limitations in the Virginia Beach design 
already mentioned (treatment of special start-up costs and 
transportation) , there are three other areas of concern. First, 
no account is taken of any differences in pupil-teacher ratio 
between the 45-15 schools (26.38:1) and the traditional schools 
(28.49:1). If lower pupil-teacher ratios are not inherent in 
45-15, the higher pupil-teacher ratio in the traditional schools 
biases the findings in their favor, since costs are spread over 
proportionally more students. Second, contrary to what might 
be predicted, textbook rental costs were higher in 45-15 schools 
than in traditional schools. The $3.44 difference was explained 
as being a possible result of "added textbook inventory/ 
distribution problemis that would come with 45-15 scheduling."!/ 
However, logic dictates that cost per pupil should either remain 
constant or, through the rotation of books, decrease in 45-15 
schools. This unexpected cost reduces the absolute' and rela- 
tive savings attributable to 45-15. .Finally, several unsub- 
stantiated assumptions were made regarding the development of 
imputed rents for capi£al costs. Although a building life of 
30 years appears plausible, no reason is given for that assiamption, 
nor is there any for the assumption that interest costs double 
the current cost of space. 



Prince William 

Education Turnkey Systems, Inc., completed a cost analysis 
of the 4 5-15 system in the school year 1971-72 for the Prince 
William County School Board. ^/ The methodology required the 
determination of costs (cost per pupil enrolled) for a school 
on the 45-15 plan and mock costs for the same school had it 
continued on the traditional calt^ndar. The 45-15 enrollment 
was assumed to be one-third greater than it would have been 
under traditional operation. Analyses were completed for both 
a secondary and an elementary school. 

According to the researchers, the simulation of the 
secondary 45-15 school, Godwin Middle School, on a traditional 
calendar obviated the virtually impossible task of matching 
Godwin with another school. The COST-ED Model, the analytical 
tool developed, allocated and combined resource costs to deter- 
mine the total costs for any given function^ (or program) . A 
comparison of the projected traditional costs per pupil at 
Godwin ($1,143.06) with the actual 45-15 costs ($1,033.60) 
showed that savings of $109.46/ or 9.6 percent, were accrued. V 
Actual projected savings by cost area are shown in table 2.4. 



1/ Ibid., p. 13. 

2/ Blair Curry and John M. Sweeney, 45-15 and the Cost of 
Education (Washington, D.C. : Educational Turnkey Systems, n. d. ) . 

3/ Ibid., p. 18. 
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TABLE 2.4 

PRINCE WILLIAM COST COMPARISONS FOR GODWIN MIDDLE SCHOOL, 1971-72 



Pupil 



Difference between 





Traditional 


45-15 


45-15 and 


Traditional 


Resource A) 

. V" 

leacners 


Term Cost 


Cost 


Amount 


. % Change 


$ 503.04 


$ 469.20 


$-33.84 


6.7 


Aides 


34.98 


34.18 


- .80 


- 2.3 




150.41. 


121.57 


-28.84 


-19.2 


PiaccY^nnm f iirnishinfis 


32.55 


27.80 


- 4.75 


— Xh . D 


AiiH "f nvTsual eauipinent 


4.18 


3.89 


. 29 


D . ^7 


Rooks and audiovisual software 


14.05 


14.05 






Gyinna s i um 


51.71 


41.83 


- 9.88 


-19.1 


v^ymnasium equipiuciii- 


2.90 


2.67 


- .23 


- 7.9 


L>3ieiier la 


26.81 


21.69 


- 5.12 


-19.1 ■ 


Pj» F^t*^T"T 55 pauioinenti 




1.38 


- .16 


-10.4 




33. -^(6 


29.07 


- 4.39 


-13.1 


LilDrdndllo 


16.52 


14.89 


- 1.63 


- 9.9 






T "1 V»T"a T"V 
i-iXUL di. jr 


12.90 


10.41 


- 2.49 


-19.3. 






T-fKrarv furnishings 


3.22 


2.84 


- .38 


-11.8 


Ui. i. ices 


7.60 


6.07 


- 1.53 


-20.1 


umce t ULiiioiiiiifi<-> 


1.51 


. 1.32 


- .19 


-12.6 




44.27 


35.08 


- 9.19 


-20.8 


Support staff 


31.40 


ZD . D J 


— _?./_) 


-18. 3 


Buses 


7.57 


7.57 






Dist. student support staff 


2.05 


2.05 






Dist. instruc. support staff 


24.78 


24.78 




• • • 


Dist. administrative staff 


23.94 


23.94 




• • • 


Districtwide offices 


6.77 


6.77 




• • • 


Dist. office furnishings 


3.74 


3.74 




• • ■ 


Coaches 


3.59 


3.59 






Misc. supplies & expenses 
Total 


97.57 


97.57 






1,143.06 


1,033.60 


109.46 


9.6 



Source: Blair H. Curry and John M. Sweeney. 45-15 and the Cost of Education (Wash- 
ington, D.C.: Educational Turnkey Systems, n.d.),p. 18. 
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Using the COST-ED Model, elementary school costs of the 
traditional and the 45-15 plan were compared. The savings 
amounted to $46.*27, or 5. 3 percent.!/ a breakdown of the 
approximate effects of 45-15 on the cost of elementary programs 
is presented in table 2.5. 

A major reason for the difference between savings in the 
two schools was the lack of extended teaching contracts at the 
elementary level. It was noted that some savings in the 
secondary school might be eroded by expected salary increases 
with increased student loads. However, it was pointed out that 
the county school program "would cost less under a well-planned 
45-15 operation tihan a similar program run on a traditional- 
term basis" because of the noted "significant potential for 
savings. "2^/ 

There are a number of limitations to thie Turnkey study'. 
One is the assumption that the 45-15 enrollment is one-third 
higher than that with a mock traditional schedule. As pre- 
viously stated, this is the . theoretical maximum under ideal 
conditions, and it may not be attainable in all circumstances . 
Another limitation is the assignment of many central costs to 
all schools on a per pupil basis even though some costs were 
peculiar to elementary, middle, or high school students. Hence, 
per student district-wide costs may have been overstated for 
some levels and understated for others. Treatment of capital 
costs in this study was different from that in the Virginia 
Beach research. Rather than considering present school replace- 
ment costs, the cost of bonds (principal and interest) sold 
to construct the individual school was amortized over the 
useful life of the building. Likewise, furnishings and equip- 
ment costs were determined by amortizing the principal and 
interest over the life of the equipment during 'the useful life 
of the building. In addition, the useful life of a building 
was assumed to be 50 years; without any allowance for renovation, 
this appears unrealistic. According to Roberts and Lichten- 
burger , most school buildings require substantial rennovation 
after 15 to 25 years. 3/ Further, interest payments for the 
life of the bond were apparently spread over the 50-year life 
of the building. This procedure ignores the increased interest 
payments needed to spread these costs over 50 years rather than 
over the bond life, and hence imputed rent would be biased 
downward . 



1/ Ibid., pp. 39-42c 
2/ Ibid. , pp. 52-53. 

V Charles T. Roberts and Allan R. Lichtenburger , eds.. Finan- 
cial Accounting; Classification and Standard Terminology for 
Local and State School Systems (Washington, D.C.: U.S. Govern- 
ment Printing Office, 1973), pp. 66-68. 
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TABLE 2.5 

PRINCE WILLIAM COST C0r4PARIS0NS FOR NEABSCO, DALE CITY, AND 
BEL AIR ELEMENTARY SCHOOLS, 1971-72 



Cost- per Pupil Difference between 

Traditional 45-15 45-15 and Traditional 

Resource Term Cost Cost Amount " ' % Change 



Teachers 


$430.89 


$4 jO. 89 


N> ... 




Aides 








- - 2. 3 


Classrooms 


88. 28 


"71 

/I . Jl 


— 1 A Q7 


i.y • 


Classroom furnishings 


18. 03 


Id . 


Z. 0 J 


— 1 A 

1.H . U 


Audiovisual equipment 


4. 18 


Q Q Q 


, . Z^ 


D . 


Books and audiovisual software 


14. 05 




• . . 


... 


Gymnasium 


29 . 38 


ZJ. /D 


D . OZ 




Gymnasium equipment 


1. 61 


1. 48 


• 1 J 




Cafeteria 


15. 28 


IZ . JD 


_ 9 Q9 

z . y z 




Cafeteria equipment 


. 85 


.76 


. uy 


lU. D 


Librarians 


14. 24 


12. 84 


1 . 4U 


. y . o 


Library 


7. 16 


5. 78 


1. JO 


ly . J 


Library furnishings 


1. 78 


1. 57 


« 91 

. Zl 


11 . O 


Offices 


4.22 


3. 37 


o c 

- . 85 


— 9 n 1 

ZU. 1 


Office furnishings 


.84 


.73 


- .11 


-13.1 


Principal/asst. principals 


40.47 


32.07 


- 8.40 


-20.8 


Support staff 


27.14 


22.17 


- 4.97 


-18.3 


Buses 


7.57" 


7.57 . 






Dist. student support staff 


2.05 


2.05 






Dist. instruc. support staff 


24.78 


24.78 






Dist. administrative staff 


23.94 


23.94 






Districtwide offices 


6.77 


6.77 






Dist. office furnishings 


3.74 


3.74 






Misc. supplies & expenses 


97.57 


97.57 






Total 


878.14 


831.87 


46.27 


5.3 



Source: Blair H. Curry and John M. Sweeney, 45-15 and the Cost of Education (Wash- 
ington, D.C.: Educational Turnkey Systems, n.d.), p. 37. 
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Regarding utility costs, a basic assumption was that "it 
costs about twice as much to heat a building for a month as 
it does to cocl it for a month." 1/ This assumption was appar- 
ently derived from an analysis of utility costs incurred by 
county schools. 2/ However, the exact procedure for determining 
the estimate was not explained. 

. I 



1/ Curry and Sweeney, 45-15 and the Cost of Education , p. 26. 



2/ According to a telephone conversation with Mr. Charles 
Blaschke, Education Turnkey Systems, Inc., February 5, 1976. 
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CHAPTER 3 
CROSS-SECTIONAL ANALYSIS 



The first section of this chapter is a report of the 
annual operating expenses for the 18 elementary and 3 middle ^ 
schools in Loudoun County. A method for deriving annual capital 
costs is then described, and in a third section the' data from 
these two sections are combined to provide a cross-sectional 
comparison of costs between traditional and 45-15 schools. 



Operating Costs 

Operating costs are incurred annually and tend to vary 
with the number of pupils. Since capital costs for buildings 
and equipment are excluded, operating costs do not represent 
the total cost of educating a child at each school. Although 
capital costs should be integrated into the analysis in order to 
make valid total per student cost comparisons between different 
facilities, operating costs alone provide valuable information. 
For example, maintenance, heating, and other operating expenses 
for an old building may be so high that constructi-on of a new 
facility would save 'money; This would be true if the dif- 
ference between operating expenses for the old facility and 
for a comparable new facility were greater than the annualized 
cost of constructing the new facility. Since any debt on the 
old facility is already committee!, . the decision would be based 
entirely on operating costs.' The approach to operating costs 
developed in this section should prove useful for school 
administrators. 

Operating costs are aggregated into seven categories. 
(Details of cost assignments are provided in the appendix on 
methodology. ) 

1. Administration at the school level — Local 

school administration costs including salaries 
of principal, assistant principals, deans, 
counselors, school nurse, and school 
secretaries. <y 
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2. Instruction — Salaries of teachers, librarian, 
and library clerk. 

3 . Instructional costs other than salaries — 
Instructional supplies- and books as well as 
other miscellaneous expenses for school items. 

4 . Utilities and fuel 

5. Maintenance — Custodial salaries, supplies, 
and other school specific maintenance costs . 

\ 6. Elementary (middle ) school overhead — Costs 
incurred relating to the operation of all 
elementary (middle) schools; for example^ 
since the elementary physical education 
program is operated division-wide, these 
costs are summed and divided by total division 
' elementary average daily membership (ADM) — 
multiplication of this amount by a school's 
ADM results in a product equaling the school's 
share of this elementary level special program. 

7. Division-wide overhead — Costs incurred at a ' 
division-wide level that cover activities not 
specific to any one cost center or group of 
cost centers; includes high-level adminis- 
trative salaries and certain costs that could 
not be traced to the school level; trans- 
portation costs and certain types of main- 
tenance personnel costs are examples — 
division-wide overhead costs are summed for 
the division and allocated on an ADM basis. 

To insure the validity of cost comparisons made with this 
information, certain differences among schools are standardized. 
'Two procedures are used. First, salaries for all personnel 
are standardized for educational achievement and experience 
since salary differentials do not reflect real cost differences 
among schools^. Such differentials represent random fluctuations 
in the assignment of experienced or higher educated teachers 
and/or a growth pattern in which older areas tend to have more 
experienced school employees. Accordingly, salary differentials 
between old and new schools do not reflect savings in some 
facilities, but rather an uneven distribution of experienced 
employees among county schools. Standardizing these salaries 
eliminates one source of cost variation, and other factors 
causing variation in school costs can be identified. 

Standardization for class size also seems indicated. Since 
instructional salaries account for approximately 50 percent of 
Loudoun County's total educational expenditure, class size is 
a major determinant of per student educational cost. A 10 
percent increase in class size would reduce per pupil costs by 
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5 percent. Unless cost figures are adjusted for differences in 
class size, comparisons of per school costs are clouded by 
this strong class size-cost relationship. However, in some 
instances class size differentials may be fixed by the size 
of the facility or the school's calendar (traditional or 45-15). 
In such cases, the cost differences related to class-size dif- 
ferentials represent real cost differences. 

School size may be directly related to variability in 
class size. For example, assume that in two schools, one with a 
population of 250 in the fourth grade and the other with 50, 
the administrator desires a class size of 20 in each fourth 
grade. In the small ischool he can achieve an average class size 
of 25 by hiring 2 teachers, or an average class size of 17 by 
hiring 3 teachers. The larger school would have the following 
options in the class-size range between 17 and 25. 

Number of Average Class Size for a 4th 

Teachers Grade Population of 250 



10 


25 


11 


23 


12 


21 


13 


19 


14 


18 


15 


17 



Since a greater latitude for reaching the desired goal in terms 
of class size exists in the larger school, the variability of 
class size around the goal will be higher for a smaller school, 
because of fewer planning options. The- small school could have 
a class size of either 17 or 25, whereas the large school 
would have these options plus four others in between. Vari- 
ability in class size and a school's calendar are also related. 
Year-round scheduling decreases class-size planning options 
and results in higher variability in class size. 

To relate class size either to a facility size or to a 
school's calendar requires an assumption with respect to admin- 
istrative policy. If the administration is aiming at a class- 
size target, but is indifferent to either overshooting or 
undershooting it, then no problem exists. However, if in sched- 
uling the administration regards a certain class-size target as 
a maximum, -then a relationship between class size and school 
size (or calendar) becomes, relevant. Assuming the administratio 
desires a class size of 20 and refuses to go higher, the small 
school would have only one option, and that would be a size of 
17. In contrast, the large school would have three options 
(17, 18, and 19) and could choose the more cost-efficient class 
size of .19.; 
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Similarly, /in staffing the four separate attendance groups for 
each grade level in a 45-15 school, the administration has 
fewer options in choosing the number of teachers for each grade • 

There is no unequivocal answer to the class-size- 
standardization problem. In Loudoun County 45-15 did result 
in smaller class sizes. However, the difference between the 
45-15 average class size and the overall average class size 
was not large. i/ Since these schools formerly had relatively 
large classes, a specific administration goal may have been to 
reduce average class size in this part of the county. There- 
fore, analysis of the Loudoun County data does not provide a 
definite answer to the class-size-standardization question. 

In this study a class-size adjustment factor was deter- 
mined so that actual figures and standardized figures could be 
compared. 2^/ The adjustment factor may be interpreted in the 
following manner. If the teaching staff in the school were 
adjusted to the level, (usually a fractional number of teachers) 
required for a standaird class size, then the per student 
increase (or decrease) in costs due to the increase (or 
decrease) in instructional salaries would equal the class-size 
adjustment factor. In schools v/ith smaller than the standard 
class size/ the factor would be negative. in those with larger 
than standard class size it would be positive. Noninstructional 
costs remain unchanged since it is assumed that the current 
facility can accommodate the new instructional positions. The 
standard class-size figures were:^/ 

Elementary school 23.51 
Middle school 19.21 

An example will clarify the analytic procedure. Areola 
Elementary School (E.S.) in 1973-74 had an average daily 



_!/ The simple average elementary school class size dver the 
two years was 23.51. For the 45-15 elementary schools the 
average class size was 23.08, and the range was from 22.17 to 
25.24. 

2J Technically, class-size in the middle school is higher than 
the pupil-teacher ratio because teachers have planning periods 
in the semidepartmentalized organization; for the purpose of 
this study, the class size is defined as equal to the pupil- 
teacher ratio at each school. 

3^/ The function of the class-size adjustment factor was to 
facilitate comparisons between schools with different class 
sizes. Therefore the "rule" for comparison is somewhat arbi- 
trary. In this study, the approximate class-size averages over 
the two years of the project were used as the standard class- 
size figures. 
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membership (ADM) of 195.18. With 10 teachers, the class size 
was 19.52. For this school to have an average class size of 
23.51, 8.30 teachers would be required, 1.7 fewer than the 
actual case. Thus the instructional costs of 1.7 teachers are 
divided by ADM and expressed as a per student class-size ad- 
justment factor. In this example the factor is $-82.59, indi- 
cating that unadjusted costs are high because of the,. small 
cla£5s size. It should be stressed that it would be impossible 
to employ a fractional number of teachers unless their time 
were shared among schools. In addition, the procedure ignores 
the problem of assigning teachers by grade level and other real- 
world scheduling difficulties. Although the class-size adjust- 
ment factor is theoretical and in no way implies what a pupil- 
teacher ratio should be for any school, it is required in a 
cross-sectional study if costs among schools are to be compared. 

Operating costs for all schools in 1973-74 are shown in 
table 3.1. Operating costs per student for the traditional 
elementary schools ranged from $1,0*79.95 at Middleburg to 
$892.48 at Lovettsville. Middleburg represented the smallest 
school in 1973-74 with an ADM of 111.00; Catoctin, which was 
the largest school with an ADM of 536.35, had one of the 
lowest operating costs ($897.81 per student) . 

All 45-15 schools had operating costs 1 . 6-5 . 5;, percent 
lower than those for Lovettsville. However, since rated ADM 
in each of these schools equaled or exceeded ADM in the tradi- 
tional schools, these differentials cannot without qualification 
be attributed to the difference in school-year calendars. This 
point will be discussed under Cross-Sectional Comparison later 
in the chapter. 

Operating costs for all schools in 1974-75 are shown in 
table 3.2. In 1974-75 the range of cost per student at the 
traditional elementary schools was from $1,278.67 at Aldie E.S. 
to $961.82 at Catoctin E.S. Again the size-cost relation is 
evident in those figures as Aldie represents the smallest 
elementary program with an ADM of 94.00 and Catoctin the largest 
with an ADM of 579.99. The 4 5-15 schools had operating costs 
2.5-4.5 percent lower than those at Catoctin. 

Operating costs for middle schools are also shown in tables 
3.1 and 3.2, and the same inferences made as from those for 
elementary schools. 

Capital costs 

Capital costs represent large outlays for buildings and 
equipment that can be used over many years. To estimate the 
annual cost of capital, an imputed rent, or an annual charge 
for capital, is calculated. 

Capital costs are one-time fixed costs, whereas operating 
expenses are annual costs representing a continuous flow of 
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TABLE 3.1 

OPERATING COSTS PER ADM OF LOUDOUN COUNTY ELEMENTARY AND MIDDLE SCHOOLS, 1973-74 



Instructional Utilities 
Administration Instructional Costs Other and 
Line Type of School and ADM at School Salaries Than Salaries Fuel 



Traditional elementary 



1 

2 
3 


Aldie (184.63) 
Areola (195.18) 
Ashburn (143.22) 


$ 100.10 
94.69 
129.04 


$ 488.66 
523.16 
494. 42 


$ 12.21 
11.49 
11.42 


$ 49.25 
30.02 
39.19 


4" 

5 

6 


Banneker (148.22) 
Catoctin (536. 35) 
Douglass (264.89) 


124.69 
38.33 
69.77 


557.92 
441.24 
502.56 


11.90 
16.27 
13.48 


36.14 
14.23 
34.26 


/ 

8 
9 


EmericK i^d^.od; 
Hamilton (171.69) 
Hillsboro (117. 26) 


/ J . u y 
107.64 
157.61 


>i n T n c 
4U / . 0 6/ 

469.18-^ 

437.78 


11.41 
13.30 


ft J. . y D 

50.42 
31.76 


10 
11 
12 


Li nnnl n (110 9 6) 
Lovettsville (254 ,34) 
Lucketts (157.00) 


108 . 10 
72.66 
117.71 


460.33 
404.78 
386.83 


11. 27 
10. 04 
15.21 


22. 99 
' 30.16 
42. 75 


13 
14 
15 


Middleburg (111.00) 
Round Hill (235.62) 
Waterford (109.22) 

4 5-15 elementary 


166.50 
78.44 
169.21 


547.10 
435.81 
468.97 


12.25 
9.01 
11.74 


64.54 
38.47 
47.53 


16 
17 
18 


Guilfortl (578. 69) 
Sterling (835.87) 
Sully (840.33) 

Traditional middle 


69.54 
48.12 
47.78 


433. 97"^ 
432.23^^ 
391. 80^^ 


11.62 
10. 38 

10^.37 


26.92 
33.91 
20.76 


19 
20 


Blue Ridge (958.24) 
Leesburg (513.60) 

45-15 middle 


159.70 
206.45 


456. 66 
510. 77 


22.52 
33,55 


30.96 
22.96 


21 


Sterling (1,389.36) 


122.56 


468. 39 


26.46 


20.72 



Note: Details may not add to totals due to rounding. 



a/ * Expenditure for teacher aides is not included in the instructional salaries figure. 
These expenditures were small in most of the schools; in fact, a majority of schools did 
not even use teacher aides. In those schools with significant expenditures for teacher 
aides, they were a result of overcrowded conditions and the class size adjustment factor 
accounts for this. 
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Table 3.1 (Continued) 



Maintenance 



Elementary 
(Middle) 
School overhead 



Division-wide 
Overhead 



Total 
Operating 
Cost 



Class-Size 
Adjustment 
Factor ' 



Adjusted 
Total 
Operating Cost 



Line 



ERIC 



$ 38.98 
36.31 
51.05 

65.76 
15.00 
27.45 

32.67 
41.92 
60.30 

42.53 
28.28 
48.82 

82.92 
31.51 
65.31 



26.49 
15.06 
18.13 



34.29 
38.35 



27.05 



103.96 


$ 212. 


03 


$1,005. 


18 


$- 59.06 


$ 946. 


12 


1 


103.96 


212. 


03 


1,011. 


65 


- 82.59 


929. 


06 


2 


103.96 


212. 


03 


1,041. 


11 


- 53.63 


987. 


48 


3 


103.96 


.212. 


03 


1,112. 


41 


-108.76 


1,003. 


65 


4 


103.96 


212. 


03 


841. 


06 


56.25 


897. 


81 


5 


103.96 


212. 


03 


963. 


52 


- 61.93 


901. 


99 


6 


103.96 


212. 


03 


881. 


55 


28.52 


910. 


07 


7 


103.96 


212. 


03 


996. 


58 


- 38.66 


957. 


92 


8 


103 . 96 


zl^ . 


U J 


X , u J. 0 . 


1 3 


- 0.81 


1 ,015. 


94 


9 


103.96 


212. 


03 


961. 


21 


- 3i;06 


929. 


59 


10 


103.96 


212. 


03 


861. 


91 


30.57 


892. 


48 


11 


103.96 


212. 


03 


927. 


32 


41. 07 


968. 


38 


12 


103.96 


212. 


03 


1,189. 


30 


-109.35 


1,079. 


95 


13 


103.96 


212. 


03 


909. 


22 


0.80 


91D. 


02 


14 


103.96 


212. 


03 


1,078. 


74 


- 30.39 


1,048. 


35 


15 


103.96 


212. 


03 


884. 


54 


- 6.39 


878. 


15 


16 


103.96 


212. 


03 


855. 


68 


- 12.37 


843. 


31 


17 


103.96 


212. 


03 


804. 


83 


27.65 


832. 


48 


18 


21.74 


212. 


03 


937. 


92 


17.31 


955. 


23 


19 


21.74 


212. 


03 


1,045. 


85 


- 21.65 


1,024. 


20 


20 


21.74 


212. 


03 


898. 


95 


- 2.86 


896. 


09 


21 
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TABLE 3.2 f 



OPERATING COST PER ADM OF LOUDOUN COUNTY ELEMENTARY AND MIDDLE SCHOOLS, 1974-75 



Line Type of School and ADM 



Administration 
at School 



Instructional" 
Salaries 



Instructional 

Costs Other 
Than Salaries 



Utilities 
and 
Fuel 



Traditional elementary 

1 Aldie (94.00) 

2 Areola (252.22) 

3 Ashburn (143.00) 

4 Banneker (139.68) 

5 Catoctin (579.99) 

6 Douglass (287.00) 

7 Emerick (299.33) 

8 Hamilton (174.20) 

9 Hillsboro (114.49) 



$ 219.00 
91.05 
143.96 

147.25 
70.03 
71.73 

68.77 
118.18 
179.81 



$ 588.33 
442.26 
463.94 

491.18-/ 

387.00 

466.72 

447.49 
501.98 
485.66 



$ 19.99 
12.71 
13.50 

13.80 
13.88 
9.70 

12.60 
14.21 
14.69 



$ 129.27 
72.86 
50.82 

85.41 
48.65 
37.14 

43.25 
60.43 
97.26 



10 Lincoln (174.47) 

11 Lovettsville (251.56) 

12 Lucketts (156.00) 



117.99 
91. 28 

131.96.. 



501.23 
443.38 
426.50 



14.44 
13.20 
13.41 



39.82 
74.14 
104.92 



13 Middleburg (115.00) 

14 Round Hill (226.31) 

15 Waterford (126.59) 



179.01 
90. 96 
162.62 



483.57 
491.22 . 
440.64-^ 



13.70 
12.87 
13.64 



51.43 
56.12 
50.61 



45-15 elementary 

16 Guilford (642.98) 

17 Sterling (890.97) 

18 Sully (810.12) 



70.06 
50.52 
55. 43 



467.56 y 
469.45-^ 
458.33-/ 



13.68 
12.75 
13.26 



48.08 
40.93 
44.41 



Traditional middle 



19 Blue Ridge (946.75) 

"20 Leesburg (520.89) 



178. 01. 
223. 93 



527.28 
582.26 



18.89 
18.88 



81.20 
33.30 



45-15 middle 



21 



Sterling (1,534.40) 



127.18 



512.79 



18.91 



48.40 



Note: Details may not add to totals due to rounding. 

a/ Expenditure for teacher aides is not included in the instructional salaries figure. 
These expenditures were small in most of the schools; in fact, a majority of schools did 
nor even use teacher aides. In those schools with significant expenditures for teacher 
aides, they were a result of overcrowded conditions and the class size adjustment factor 
accounts for this. 
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Table 3.2 (Continued) 



Maintenance 



Elementary 
(Middle) 
School Overhead 



Division-wide 
Overhead 



Total 
Operating 
Cost 



Class-Size 
Adjustment 
Factor 



Adjusted 
Total 
Operating Cost 



Line 



$ 96.61 


$ 127. 


35 


$ 207. 


.93 


$1,388. 


,48 


$-109. 


81 


$1,278.67 


49.01 


127. 


35 


207. 


.93 


1,003. 


,16 


29. 


88 


1,033.04 


88 . 84 


1^ 1 . 


35 






J. f u ? 0 . 


. j*i 


..... ., 


77 


1, 102. 11 


93.03 


127. 


35 


207. 


.93 


1,165. 


,96 


- 4. 


43 


1,161.53 


38.83 


127. 


35 


207. 


.93 


893. 


.66 


68 . 


16 


Q CI Q T 


36.70 


127. 


35 


207. 


.93 


957. 


.26 


7. 


55 


964.81 


43.64 


127. 


35 


207. 


.93 


951. 


.04 


25. 


17 


976.21 


51.49 


127. 


35 


207. 


.93 


1,081. 


.57 


- 34. 


96 


1,046.61 


71.27 


127. 


35 


207. 


.93 


1,183. 


.96 


- 11. 


72 


1,172.24 


75. 34 


127. 


35 


207. 


.93 


1,084. 


.10 


- 34. 


32 


1,049.78 


3 / . y o 






207 . 


. 93 


995 . 


. 27, 


28.. 


72 


1,023.99 


74.89 


127. 


35 


207! 


!93 


1,086. 


.95 


42. 


35 


1,129.30 


120.58 


127. 


35 


207. 


.93 


1,183. 


.58 


- 9. 


87 


1,173.71 


52.14 


127. 


35 


207. 


.93 


1,038. 


.59 


- 16. 


88 


1,021.71 


70.48 


127. 


35 


207. 


.93 


1,073. 


.27 


30. 


99 


1,104.26 


21.44 


127. 


35 


207. 


.93 


956. 


.09 


- 18. 


46 


937.63 


36.70 


127. 


35 


207. 


.93 


945. 


.63 


- 25. 


49 


920.14 


24.75 


127. 


35 


207. 


.93 


931. 


.46 


- 12. 


61 


918.85 


40.46 


26. 


37 


207. 


.93 


1,080. 


,14 


- 2. 


17 


1,077.97 


48.63 


26. 


37 


207. 


.93 


1,347. 


.24 


- 44. 


18 


1,303.06 


24.61 


26. 


37 


207. 


,93 


966. 


.20 


7. 


58 


973,78 



1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 



16 
17 
18 



19 
20 



21 
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expenditures. In order to fit capital costs into the same 
framework as operating expenses, this one-time stock expendi- 
ture must be converted into an equivalent flow of expenditures. 
For this computation one needs to know what hypothetical annual 
imputed rent school planners would be willing to pay in each 
year of use instead of incurring the one-time costs directly. 



An example of how a school finances this one-time cost 
may clarify the imputed-rent concept. The one-time fixed .cost 
of a building is usually financed by a bond issue. The school 
division then faces the cash-flow problem of meeting interest 
and principal payments over the life of the bonds. Using the 
annual interest and principal payments to represent the imputed 
rent for any one year may misrepresent the true annual cost to 
the division. Consider the situation 20 years after the con- 
struction of a school building financed with 20-year bonds. 
(A common bond repayment period is 20 years. 1./) Since on the 
average a school building is used for 25 to, 40 years, the 
facility would probably still be in use. 2^/ Is it reasonable to 
assign an imputed rent equal to the interest and bond repay- 
ments in year 20, and then one year later, in the twenty-first 
year of use, to assign an imputed rent of zero? Clearly, the 
school administration would be willing to pay something for 
the use of the building in year 21 and subsequently until the 
structure could no longer be used. Over the 2 0 years of the 
bond repayment period, the division has made annual payments 
greater than the imputed rent and is compensated by making 
zero payments in the later years. 

Ideally, the cost of construction should be spread over 
the life of the building. However, the useful life of a 
structure is uncertain in terms of both its physical durability 
and its embodied technological characteristics. Even if a 
structure remains physically sound for 50 years, there is no 
assurance that it will continue to meet educational needs. 
It is also likely that within the useful life of the facility 
significant remodeling would be needed. These costs have to . 
be integrated into the derivation of imputed rent figures 
and this additional uncertainty makes it difficult to cal- 
culate imputed rents over long periods. 

This study employs two imputed rents for each year. 3^/ 
The first assumes a 20-year period for complete principal 



1/ This practice is set by the time limits of the Literary 
Loan Fund, a state revolving fund. 

2/ Roberts and Lichtenburger , Financ ial Accounting , p. 67. 

V The formula used is R = C ^^'^^'^^ j"^^^" ^ where ff..is the imputed 

rent, C is the cost of construction, i is the rate of discount, 
and n the number of years. The formula provides for the cal- 
culation of straight-line amortization of the construction cost 
over the life of the school and the addition of interest on 
the average balance outstanding. 
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retirement. This may be viewed as a maximum rent figure, since 
the facility will probably be in use for some time after year 
20. The second imputed rent figure is based on a bond repay- 
ment period of 30 years; future uncertainties make this a 
justifiable procedure. Both imputed rent figures are used in 
ail cost calculations and comparisons. A discount rate of 6 
percent is used in the study. Over the two years of the 45-15 
project the interest rate on Aa municipal bonds averaged slightly 
less than 6 percent. V 

In 1973-74 two elementary buildings were constructed by 
Loudoun County (Rolling Ridge and Sugarland) . Each school was 
approximately 54,000 square feet and had a capacity of 700 
students. The contract bids averaged $1,963,000 or $36.35 per 
square foot. The annual cost of this type facility would be 
$171,174 discounted over a 20-year period and $142,514 over a 
30-year period. The annual imputed rents per square foot were 
$3.1699 and $2.6391, respectively. These figures were for 

1973- 74. Since imputed , rent in this study is based on replace- 
ment cost, it is necessary to develop separate estimates for 

1974- 75. This is accomplished by using the U.S. Department of 
commerce composite construction index to adjust the earlier 
year data. 2/ The results for both years are presented m table 

1(974-75 school year, contract bids were received 
for th^^oECs'truction of two middle schools (Seneca Ridge and 
J. Lupton Simpson) in Loudoun County. The average bid for 
the construction of these 132 , 422-square-f oot facilities for 
1,200 students wasi approximately $4,530,000. Middle school 
per-square-foot construction costs were derived for be 1973- ; 4 
and 1974-75 using the same procedure as outlined for * e ele- 
mentary schools. These figures and a summary of the i r- 
square-foot figures for the elementary and the middle schools 
are shown in Table 3.3. 

These figures are used to derive imputed rents in the 
mock-school analysis found in chapter 4. The total number of 
square feet in the school being examined is multiplied by the 
square foot imputed rent to derive the annual imputed rent for 
the facility. 

This procedure cannot be used in the cross-sectional 
analysis because of the dissimilarity between schools in the 



1/ U.S. Department of the Treasury, Treasury Bulletin, January 
1976, p. 85. 

2/ U.S- Department of Commerce, Construction Review , 27, no. 7 
TAugust. 1975) : 41. 
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TABLE 3.3 

ANNUAL IMPUTED RENT PER SQUARE FOOT OF SELECTED 
LOUDOUN COUNTY SCHOOLS, 1973-74 AND 1974-75 



Rolling Ridge and Sugarland 
Elementary Schools 

1973- 74 

1974- 75 

Seneca Ridge and Simpson 
Elementary Schools 

1973- 74 

1974- 75 



Bond Period Assiimption 
20 Years 3 0 Years 



$3.1699 
3.6077 



2. 6209 
2.9830 



$2.6391 
3.0036 



2.1821 
2.4836 



amount of floor space per student — a variation which is illus- 
trated for selected schools in table 3.4.1/ if the square- 
foot- imputed- rent procedure were used on these diverse figures, 
differences in cost between traditional and 45-15 schools would 
include differences due to variance in square foot ratios as 
well as those due to the alternative school calendars. There- 
fore , an alternative procedure is used in the cross-sectional 
study. 

The annual imputed rents are converted to imputed rent 
per unit of capacity figures by dividing the total imputed 
rent of the new elementary facilities by 7 00 (the rated capacity 
of the new facilities) and the new middle school figures by 
1,200. These figures are reported in table 3.5. The following 
example illustrates the procedure for deriving these, esti- 
mates. For Rolling Ridge and Sugarland elementary schools 
the imputed rent for each facility was determined to be 



1/ In some cases space per student differs between years for 
the same facility because of building additions and the use of 
classroom trailers. 



TABLE 3.4 

SQUARE FEET PER STUDENT BASED ON TRADITIONAL CAPACITY 
FOR SELECTED LOUDOUN COUNTY SCHOOLS, 1973-74 AND 1974-75 



Square Feet per Student 
School 1973-74 1974-75 



Elementary schools 



Catoctin ,86.40 72.74 

Douglass 72.16 72.16 

Lovettsville 64.96 85.61 

Guilford 89.61 89.23 

Sterling 84.35 86.72 

Sully 90.91 93.87 

Middle schools 

Blue Ridge 110.48 110.48 



Leesburg 



84.62 84.62 



Sterling 110.48 110.48 



TABLE 3.5 

IMPUTED RENT PER STUDENT BASED ON TRADITIONAL CAPACITY 
IN LOUDOUN COUNTY SCHOOLS, 1973-74 AND 1974-75 



Elementary school 



Bond Period Assumption 
20 Years 30 Years 



1973- 74 $244.53 $203.59 

1974- 75 278.28 231.69 



Middle school 

1973-74 289.25 240.83 

.. 1974-75 329.18 274.07 
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$171,174 over a 20-year period and $142,514 over a 30-year 
period. The traditional rated capacity of these facilities 
was 700 students. Therefore, the imputed rent per student 

based on traditional capacity was ^^'^jqq'^^ = $244.53 for a 

20-year-bond assumption and ^^^jqq^^ = $203.59 for a 30-year- 

bond assumption. These figures representing annual per pupil 
costs of the two new elementary schools are also used to repre- 
sent traditional per student capital cost in the cross-sectional 
analysis. An obvious objection is that the figures developed 
in this manner are only relevant to elementary schools with a 
capacity of 700 and middle schools with a capacity of 1,200 
students. Extrapolation of these per student costs to facil- 
ities of a different size requires the assumption of a pro- 
portional relationship between construction costs and school 
capacity. Two points may. be made in defense of this procedure. 
First, the proportionality assumption is not unreasonable 
within the range of school sizes being analyzed. Second, the 
research objectives are such that the procedure represents a 
logical framework for comparison of year-round and traditional 
school costs. - 

This second point requires discussion. Given that the 
repxesentation of the cost-size relationship is not perfect, 
the "estimate of per student imputed rent would be biased down- 
ward for schools smaller than 700 (1,200) and biased upward 
for schools larger than 700 (1,200) in capacity. Most of the 
elementary schools being compared have a traditional capacity 
of less than 700. Estimates of per student imputed rent for 
these schools would be biased downward, and 45-15 capital 
savings would be understated. . However, if the trend is toward 
building larger schools, the derived savings are not under- 
statements. Rather, the analysis has adapted the cost savings 
to the trend in facility size. The alternative to 45-15 is 
capital expenditures on new schools, probably with a capacity 
of 700 (1,200), since the newest buildings were of this size; 
the imputed rent figures reflect this possibility. ^ In addition, 
by using these figures for a student facility of 700 (1,200), 
the entire cross-sectional analysis has been adjusted for dif- 
ferences in imputed rent due to facility size. Since the 
research objective is to determine cost differentials due to 
type of school calendar, this standardization tends to improve 
the analysis. 

The figures in table 3.5 represent per student imputed 
rent under the traditional plan. The derivation of per student 
imputed rent for the 45-15 schools involves a different pro- 
cedure. The ratio of the ADM of each 45-15 school to that 
school's rated capacity under the traditional plan is calculated. 
The imputed rent for the traditional plan is then divided by 
this ratio for each 45-15 school. Theoretically, this ratio 
could be as high as 1.33 since the 45-15 program is designed to 
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accommodate one-third more students than a traditional program 
in the same school bi:yilding. However, the a'ctual ratio of 
45-15 ADM to rated capacity was usually less than 1.33 in the 
Loudoun County schools. 

The following example illustrates the derivation of imputed' 
rent for 45-15 schools. In 1973-74 Sterling M.S. had a rated 
capacity of 1,050 pupils under the traditional plan. Operating 
year-round it accommodated' an ADM of 1,389.36.; This meant 

that = 1.32 of the traditional capacity was handled 

1,050 t 

in 1973-74. Therefore, the annual imputed rent fof the facility 
was covering 32 percent more students. The per student imputed 
rent under 45-15 is equal to the traditional per student imputed 
rent divided by 1.32. For Sterling M.S. the figure was 

^^^^'^^ = $219.13. Per student imputed rents for all 45-15 

schools in each year are reported in table 3.6. 



TABLE 3 . 6 

IMPUTED RENT PER STUDENT FOR '4 5-1 5 SCHOOLS 
IN LOUDOUN COUNTY, 1973-74 AND 1974-75 



School Year 



Ratio of 



45-15 ADH 
Capacity 



Per Student Imputed 
Rent Given under 
Bond Period Assumption 



20 Years 



3 0 Years 



Guilford E.S. 

1973- 74 

1974- 75 



1.16 
1.07 



$ 210.80 
260.08 



$ 175.51 
216.53 



Sterling E.S. 

1973- 74 

1974- 75 



1.22 
1. 20 



200.43 
231. 90 



166.88 
193.08 



Sully E.S. 

1973- 74 

1974- 75 



1.50 
1.31 



163.02 
212.43 



135.73 
176.86 



Sterling M.S. 

1973- 74 

1974- 75 



1.32 
1. 36 



219.13 
242.04 



182.45 
201.52. 
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Miscellaneous capital costs are those incurred due to 
growth in the system and/or those that, due to the information 
available, could not be handled in the same manner as building 
capital.!/ Items included in miscellaneous capital cost are 
additions to the bus fleet due to grov/th, additions to the 
motor vehicle fleet due to expanded programs, building alterations 
and property improvements to upgrade facilities and increase 
services, and additional furniture and equipment to meet the 
needs of an increased enrollment and expanded programs.-- 

Because of minor fluctuations in cost resulting from 
growth during ,1972-73 and 1973-74 and; from the planning and 
introduction of a new program in 1973-74 and 1974-75, these 
miscellaneous capital costs were averaged over a five-year 
period (1970.-71 to 1974-75). The following procedure, was used: 
(1) the total miscellaneous capital cost for each year was 
adjusted to constant 1967 dollars using the durable goods com- 
ponent of the consumer price index; (2) the 1967 dollar expendi- 
tures for the five-year period were summed, and the average 
annual outlay was calculated; (3) the average expenditures 
for 1973-74 and 1974-75 were determined by readjusting the 
average outlay figures to 1973 and 1974 dollars respectively, 
and (4) average per student miscellaneous capital costs were 
then calculated for each school year by using the ADM for that 
year. 



Cross-Sectional Comparison 



Ideally, comparisons of cost per ADM in each school should 
involve facilities of the same size to eliminate distortions 
associated with economies of scale. However, for Loudoun 
County schools the 45-15 schools generally had. a higher rated 
traditional capacity than the traditional schools. This is 
illustrated in table 3.7 which shows rated traditional capacity 
figures for the three largest traditional elementary schools, 
the three 45-15 ' elementary schools, the two traditional middle 
schools, and the one 45-15 middle school. Although not ideal, 
this is the group for which total cost per ADM is shown in 
tables 3.8 and 3.9. From these tables a large number of com- 
parisons may be made. 

In table 3.10 certain comparisons are selected for further 
analysis because of their particular significance. For the 
elementary schools three comparisons are made. First, the 
average per student total adjusted costs in the traditional 
elementary schools shown in tables 3.8 and 3.9 are compared 
with the average per student costs in the 45-15 schools. 



1/ These items are included in the maintenance category when 
they are not growth related. 
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TABLE 

RATED TRADITIONAL CAPACITY OF 
AND 4 5-15 SCHOOLS IN LOUDOUN 



3.7 

SELECTED TRADITIONAL SCHOOLS 
COUNTY, 1973-74 AND 1974-75 



Type of School 



Rated Traditional 
Capacity in Terms of ADM 

1973-74 



1974-75-/ 



3 largest traditional elementary 



Catoctin 

Lovettsville 

Douglass 



500 
300 
300 



850 
500 
300 



45-15 elementary 

Guilford 
Sterling 
Sully 



500 
685 
560 



600 
745 
620 



Traditional middle 



Blue Ridge 
Leesburg 



1,050 
560 



1,050 
560 



45-15 middle 



Sterling 



1,050 



1,130 



a/ In several cases capacity was- higher in 1974-75 due to the use 
of classroom trailers or building expansion. 
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TABLE 3.8 

TOTAL COST PER ADM OF SELECTED TRADITIONAL SCHOOLS AND 45-15 SCHOOLS IN LOUDOUN COUNTY, 1973-74 



Type Of School and (ADM) 



Total 
Operating Cost^ 



Imputed 
Rent 



Miscellaneous 
Capital Costs 



Total 



Class-Size 
Adjustment 
Factor 



Adjusted 
Total 



Trad i_t iona 1 eleven tary 

Catoctin {536-35) 
High rent 5/ 
Low rent b/ 



$841.06 
841.06 



$244.53 
203.59 



$21.16 
21.16 



Slrl06.75 
1,065.81 



$56.75 
56.75 



$1,163.50 
1,122.56 



Douglass (264.89) 
High rent 
Low rent 



963. j2 
963.52 



244.53 
203.59 



21.16 
21.16 



1,229.21 
1,188.27 



61.93 
61.93 



1,107.28 
1,126.34 



Lovettsville (254.34) 
High rent 
Low rent 



861.91 
861.91 



244.53 
203.59 



21.16 
21.16 



1,127.60 
1,086.66 



30.57 
30.57 



1,158.17 
1,117.23 



Traditional elementary 
3-School average 
High rent 
Low rent 



888.83 
888.83 



244.53 
203.59 



21.16 
21.16 



154.52 
113.58 



8.46 
8.46 



1,162.98 
1,122.04 



45-1 5_ elementary 

Guilford (570-69) 
High rent 
Low rent 



884.54 
884.54 



210.80 
175.51 



21.16 
21.16 



1,116.50 
1,081.21 



6.39 
6.39 



1,110.11 
1,074.82 



Sterling (835-87) 
High rent 
Low rent 



855.68 
855.68 



200.43 
166.88 



21.16 
21.16 



1,077.27 
1,043.72 



12.37 
12.37 



1,064.90 
1,031.35 



Sully (840.33) 
High rent 
Low rent 



804.83 
804.83 



163.02 
135.67 



21.16 
21.16 



989.01 
961.^6 



27.65 
27.65 



1,016.66 
989.31 



45-15 elementary 
3 achool-average 
High rent 
Low rent 



846.35 
848.35 



191. 4X 
159. 35 



21.16 
21.16 



1,060.92 
1,028.86 



2.9G 
2.96 



1,063.88 
1,031.82 



Traditional middle 



Blue Ridqc (958-24) 
High rent 
Low rent 



937.92 
937.92 



289.25 
243.83 



21.16 
21.16 



1,248.33 
1,202.91 



17.31 
17.31 



1,265.64 
1,220.22 



Lecsburg {513-60) 
High rent 
Low rent 



1»045.B5 
I , 045. fi5 



289.25 
243.93 



21.16 
21.16 



1,356.26 
1,310.84 



21.65 
21.63 



1,334.61 
1,289.19^ 



Traditional middle 
2-School average 
High rent 
Low rent 



991. fl9 
991.89 



289.25 
243.83 



21.16 
21.16 



1,302.30 
1,256.88 



2.17 
2.17 



1,300.13 
1,254.71 



45-15 Middle 



Sterling (1,389.36) 
High rent 
Low rent 



893.95 
898.95 



219.13 
182-.45 



21.16 
21.16 



1,139.24 
1,102.56 



2.86 
2.86 



1,136.38 
1,099.70 



notes: Details nay not add to totals due to rounding. 
All averages are simple averages. 



a/ High: Assuflies a 20-year bond, 
b/ LOW . Assumes a 30-ycar bond. 
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TABLE 3.9 

TOTAL COST PER ADM OF SSLECT2D TRADITION^X SCHOOLS AND 45-15 SCHOOLS lU LOUDOUTI COUMTY, 1974-75 



Type of School and (ADM ) 

Traditional c I enen tary 

Ca toe tin ('i70.'?0) 
fliqh r»?nt: £./ 
Low rent ^/ 

Douglass {2^^7.00) 
Kiqh cant 
L<^w ran*:. 



Total 
OxifiT a ting Co;; t 



0893.66 
80 3 . OG 



9r>7.26 
957.26 



iRlDUtCd 

?.ent 



5278.28 
231.60 



27R.2B 
231.6? 



ffisccllaneouG 
Capital Costs 



21. 57 
21.57 



Total 



21.57 
21.57 



$1,193.52 
1,146.92 



1,257,12 
1,210,52 



Class-Size 
Adjustment 
Factor 



$68. 16 
68.16 



7,55 
7.55 



Adjusted 
Total 



$1,261.68 
1,215.06 



1,264.67 
1,218.07 



High rent 
Low rent 



995.27 
995.27 



278.28 
231.69 



21.57 
21.57 



1,295.13 
1,248.53 



28,72 
28,72 



1,323,85 
1,277.25 



Traditional elementary 
3-school average 
High rent 
Low rent 



948.73 
948.73 



278.28 
231.69 



21. 57 
21.57 



1,248.59 
1,201.99 



34,81 
34,81 



1,283.40 
1,236,80 



45-X5 elementary 

Guilford (642.98) 
High rent 
Low rent 

Sterling (890.97) 
High rent 
Low rent 

Sully (810.12) 
High rent 
Low rent 



956.09 
956.09 



945.63 
945.63 



931.46 
931.46 



260.08 
216.53 



231.90 
193.08 



212.43 
176.86 



21.57 
21. 57 



21.57 
21. 57 



21.57 
21. 57 



1,237,74 
1,194.19 



1,199.10 
1,160.28 



1,165.46 
1,129.89 



18.46 
18.46 



25.49 
25.49 



12.61 
12.61 



219,28 
175.73 



173.61 
134.79 



1,152.85 
1,117.28 



45-15 elementary 
3-ftchool average 
High re.it 
Low rent 



944.39 
944. 39 



134.80 
195.49 



21.57 
21.57 



1,200. 76 
1,161.45 



18.85 
18,85 



1,181.91 
1,142.60 



Trad itional middle 



Blue Ridge (946.75) 
High rent 
Low rent 



1,080.14 
1,080. 14 



329.18 
274.07 



21.57 
21.57 



1,430.89 
1,375.78 



- 2.17 

- 2.17 



1,428.72 
1,373.61 



Leesburg (520.89) 
High rent 
Low rent 



1,347.24 
1,347.24 



329.18 
274.07 



21,57 
21.57 



1,697.99 
1,642.88 



- 44,18 

- 44.18 



1,653.81 
1,598. 70 



Traditional middle 
2-school average 
High rent 
Low rent 



1,213.69 
1,213.69 



329.18 
274.07 



21.57 
21.57 



1,564.44 
1,509.33 



- 23.18 

- 23.18 



1,541.26 
1,486.15 



45-15 middle 



Sterling (1,534.40) 
High rent - 
Low rent 



966.20 
966.20 



242.04 
201.52 



21.57 
21. 57 



1,229,81 
1,189.29 



7.58 
7.58 



1,237,39 
1,196.87 



Notes: Details may not add to totals due to rounding. 
All averages are simple averages. 

a/ High: Assumes a 20-year bond. 
b/ Lew s Assumes a 30-year bond. 
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Under the 20-year-bond assumption the 1973-74 savings for 45-15 
were 8.5 percent^ and under the 30-year-bond assumption they 
were 8.0 percent. Similar results were achieved in 1974-75; 
the savings for 45-15 were 7.9 percent under the 20-year-bond 
assvimption and 7.6 percent under the 30-year-bond assumption. 
A second comparison involves the lowest per student cost in 
the traditional schools and the highest per student cost in 
the 45-15 schools. This comparison provides the most favorable 
treatment of the traditional plan. Using a 20-year-bond 
assumption, Guilford, the highest-cost 45-15 school, had 1973-74 
costs 4.2 percent lower than Lovettsville , the lowest-cost tradi- 
tional school. Similar savings occurred under the 30-year-bond 
assiimption in 1973-74. In 1974-75 Guilford was again the highest- 
cost 45-15 school, but Catoctin was the lowest-cost traditional 
school. However, Guilford's cost savings relative to Catoctin 
were slightly lower than those relative to Lovettsville in the 
previous year. The third comparison is made between the highest- 
cost traditional elementary school and the lowest-cost 45-15 
school, a comparison technique least favorable to the traditional 
plan.l./ Based on a 20-year-bond assumption, costs at Sterling, 
the lowest-cost 45-15 school, were 8.8 percent lower than those 
at Douglass, the highest-cost traditional school in 1973-74. 
Similar savings occurred under the 30-year-bond assumption. 
In 1974-75 costs at Sully, the lowest-cost 45-15 school, were 
12.9 percent below those at Lovettsville, the highest-cost 
traditional school. This comparison is based on a 20-year-bond 
assiimption. Using a 30-year-bond assiomption makes little 
difference in the percentage saving. 

For the middle schools in 1973-74, the average per student 
adjusted total costs for the traditional schools were compared 
with the per student costs of Sterling M.S. The savings were 
12.6 percent if a 20-year period is used to discount capital 
and 12.4 percent if a 30-year period is used. (See table 3.10.) 
For 1974-75 these figures were 19.7 percent and 19.5 percent, 
respectively. Leesburg M.S. represents an atypical facility; ^ 
it is an old structure compared with the other middle schools, 
and the ADM is significantly lower than that of the other 
schools. A more valid comparison may be made between Blue 
Ridge M.S. and Sterling M.S.2/ Sterling M.S. in 1973-74 had 



1/ sully is not used for this comparison in 1973-74 because 
the facility was overcrowded. The rated capacity of the facility, 
was 560, while the ADM was 840.33. Enrollment under 45-15 
increased by more than 33 percent of the traditional capacity, 
and thus the estimate of the per student imputed rent was very 
low. The following year the capacity increased while enroll- 
ment declined. 

2/ In addition. Blue Ridge M.S. and Sterling M.S. were twin 
Schools and were constructed at the same time. This adds 
validity to the comparison. 
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10.2 percent lower per student costs evaluated under the 20-year- 
bond assumption and 9.9 percent under the 30-year-bond assumption. 
In 1974-75 the figures were 13.4 percent and 12.9 percent, 
respectively. 

In summary, the cross-sectional data reveal consistent 
cost savings under 4 5-15 with the relative magnitude varying 
among schools and between years. In general, the savings are 
greater at the middle school than at the elementary school 
level. Although these findings are important, they do not 
provide conclusive evidence of 45-15 savings because of the 
previously mentioned limitations of the cross-sectional method. 
To augment the study, a different type of cost analysis is 
presented in chapter 4. 
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CHAPTER 4 
MOCK- SCHOOL ANALYSIS 



In chapter 3 cross-sectional comparisons were made between 
45-15 and traditional schools to discern the effects on costs 
of operating under these alternative school schedules. The 
principal difficulty with this approach is that cost differences 
between any two schools cannot be attributed solely to dif- 
ferences in the type of school calendar./ The size of the 
facility, the type of heating system, the age of the structure, 
and other factors may cause significant cost differences that 
cannot be controlled for in a study of this type. Given these 
problems, an alternative formulation of the comparison would 
be helpful for a more complete understanding of the issues. 
In this chapter such an alternative is presented, and the 
derived figures are compared with the findings in chapter 3. 

In the Turnkey Associates study of the Prince William 
county plan (see chapter 2) actual per student costs were deter- 
mined for a 45-15 school and mock costs were determined for 
the same facility operating under the traditional plan. This 
section reports^ on a similar procedure developed for the Loudoun, 
County 45-15 schools. 

In the Turnkey approach ADM differs in the 45-15 and the 
traditional modes of operation. In this study ADM is assumed 
to be equal under both modes. This difference in methodology 
results in a comparison most favorable to the traditional plan 
in that 45-15 savings are likely to be smaller in this framework 
than in the Turnkey framework. 1/ Costs for the mock traditional 



1/ As a school's ADM increases, certain economies of scale can 
result in decreasing costs per ADM. If this is true, the larger 
traditional school having an ADM equal to 45-15 ADM will have 
smaller oer pupil costs than the Turnkey mock school having an 
ADM equal to three-fourths of 45-15 ADM. By using the larger 
school in the Loudoun comparison, a minimum cost savings figure 
is derived, since the analysis allows a larger traditional 
facility to be viewed as a substitute for 45-15 scheduling.^ 
Clearly this is not a short-run option, but it is possible to 
change facility size over a longer planning period. 
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school are determined in two components: firsts the costs of 
educating the niimber of students equal to the school' s rated 
traditional capacity; and^ second^ the costs of educating the 
additional student population serviced by the 45-15 system. 
This procedure assumes that an addition to the facility is 
constructed to provide the extra square footage needed to 
accommodate the extra students. This two-step procedure is 
done for each of the 45-15 schools for each year of 45-15 
operation. 

Guilford E.S. provides an example of this procedure. 
(See table 4.1.) In 1973-74 Guilford had an ADM of 578.69 
and a rated traditional capacity of 500. Column one lists 
and sums the cost of educating 578. 69 students under a tradi- 
tional calendar^ while in column three these costs are expresse 
on a per ADM basis. Columns two and four itemize and sum the 
costs of educating the same number of students under the 45-15 
plan on a total and on a per ADM basis, respectively. The 
imputed rent in table 4.1 is derived using the annual imputed 
rent per square foot of space as calculated in table 3.3. 
Under the 20-year-bond assumption this rent is $3.1699, while 
it is $2.6391 per square foot over a 30-year discount period. 
Guilford School had a total square footage of 44,800 in 1973-74 
and therefore the imputed rent over 20 years would be $3.1699 
times 44,800, or $142,024. A similar calculation would yield 
$118,242 over a 30-year period. In order to accommodate a 
traditional ADM of 578.69 at Guilford, 7,051.41 additional 
square feet of capacity would be required to serve the addi- 
tional 78.69 students served by 45-15. The annual cost of 
this extra space would be 7,051.41 times $3.1699 or $22,355 
under the 20-year-bond assumption. Under the 30-yeai:-bond 
assumption this cost would be 7,051.41 times $2.6391, or 
$18,612. These additional costs account for the higher total 
imputed rent shown in column one of table 4.1. In tables 4.2 
through 4.4, mock-school costs are derived, reported, and 
compared with 45-15 costs for Sterling E.S., Sully E.S., and 
Sterling M.S. 

Other aspects of these comparisons include: 

1. One principal and one nurse were required regard- 
less of ADM within the ADM range considered. For 
each day of student attendance, a nurse and a prin- 
cipal must be present. Since the principal was 
already on an extended contract in the traditional 
middle school/ no cost differentials existed in 
this category. However, the increased number of 
student attendance days meant that additional 
nurse-contact days had to be purchased under the 
45-15 plan. For Sterling M.S. a part-time nurse 
was hired. 

2. In the mock school the need for deans, counselors, 
and assistant principals was determined based on 
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the criterion of maintaining the same ratio of 
contact days between students and a given position. 
For example, in the 45-15 Sterling M.S., there 
were 250,084.80 student school days. During 
this period, there were 4 50 assistant-principal- 
contact days. In other words, each assistant 
pripicipal v/orked 225 days during which students 
were attending school. The ratio of assistant- 
principal-contact days to 'student days was 
0.001799, and this ratio was maintained in the 
mock school. For 1,050 students 1.89 assistant 
principals would be required, and for the addi- 
tional 339.36 students 0.61 assistant principals. 
Although a school generally employs only full- 
time assistant princij>i^:l3, to presuppose an easy 
rounding formula Would i?e a gross oversimplifi- 
cation of a rather difficult central administration 
decision process. It would introduce arbitrary 
cost differentials between the two schools being 
compared. For these reasons, costs were based on 
fractional niombers of. employees. 

3. The number of teachers for the mock school are pro- 
jected to maintain thk same student- teacher ratio 
as that in the 45-15 school. Expenditures for 
teacher aides are eijuated. 

4. Other costs, such as custodial services and sup- 
plies, are based on the square footage they were 
required to service. 

5. Fuel expenditures for the mock school are based 
on square footage. Electricity expenditures are 
based on a similar formulation except that summer 
cooling costs associated with 45-15 are not in- 
cluded in mock-traditional-school-electric-cost 
estimates. Data on electric consumption in these 
schools in 1972-73 is used to estimate the dif- 
ference due to the altered school calendar. 

(See Appendix on Methodology.) 

Summaries of savings derived in tables 4.1 to 4.4 are 
presented in table 4.5. The percentage savings of the 4 5-15 
school as compared with the mock traditional school are sum- 
marized for each of the eight cases in this table. Several 
of the results merit discussion. 

Savings in the elementary schools ranged from 2.0 percent 
at Guilford in 1974-75 to 9.1 percent at Sully in 1973-74. 
These extremes are the result of rather unusual circumstances. 
In both years of the 45-15 plan, the ADM of Guilford was 
slightly expanded over traditional capacity. Thus the savings 
at this school were not so large as at other facilities in 
which 45-15 effected a greater percentage in enrollment. ^ As 
previously mentioned. Sully was subject to overcrowding in 



52 



44 



TABLE 4.5 

PERCENTAGE SAVING OP 45-15 OVER TRADITIONAL MOCK SCHOOL 
OF THE SAME ADM, LOUDOUN COUNTY SCHOOLS, 1973-74 AND 1974-75 



School 



Percentage Savings 



1973-74 



1974-75 



Guilford Elementary 
20-year bond life 
30-year bond life 

.Sterling Elementary 

20-year bond life 
30-year bond life 

Sully Elementary 

20-year bond life 
30-year bond life 

Sterling Middle 

20-year bond life 
30-year bond life 



2.9 
2.4 



4.5 
3.9 



9 . I^ 
8.0 



7.7 
7.0 



2.2 
2.0 



4.4 
3.9 



7.0 
6.2 



9.0 
8.3 



Source: Tables 4.1 to 4.4. 



1973-74/ and this resulted in greater savings than would be 
possible under normal circumstances. By expanding its. enroll- 
ment through 45-15 by approximately 20 percent in each of the 
two years. Sterling E.S. realized savings in the neighborhood 
of 4 percent. This figure may be the most credible in this 
sample since in the two years of 45-15, the school was con- 
sistent in attaining this savings. In 1974-75 Sully increased 
its traditional enrollment by 31 percent, and the cost savings 
were 6-7 percent. Since theoretically enrollment can expand 
by 33 percent under 45-15; .Sully approximated maximum expansion. 
Thus the cost savings at Sully in that year represent savings 
achievable under 45-15 with the best planning or the best 
fortune, or possibly a combination of the two. In sununary, the 
savings appear to be in the 4-6 percent range for elementary 
schools in Loudoun County under 45-15. 

The savings for Sterling M.S. were in the 7-9 percent 
range. Savings at the middle school level under 45-15 were 
higher for several reasons. First, with many administrative 
personnel on extended contract, additional days of service 
did not have to be purchased under 45-15. Second, teachers 
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could opt for extended contracts, thereby saving additional 
fixed fringe benefit costs associated with employing new 
teachers. In addition, 45-15 scheduling at the middle school", 
promoted maximum usage of the middle school buildings. For 
example, in both years of 45-15, Sterling increased its ADM 
by approximately 33 percent. 

In chapter 3 a cross-sectional comparison was made of 
educational costs in 45-15 and traditional schools. Table 
3.10 summarized the statistics. Elementary school savings 
ranged from 3.2 to 12.9 percent, while average savings were 
in the neighborhood of 7-8 percent. Middle school savings 
ranged from 9.9 to 19.7 percent. As noted in chapter 3, the 
most realistic middle school comparison revealed savings m 
the 9.9-13.4 percent range. 

It is evident from the foregoing discussion that greater 
savings are projected by the cross-sectional analysis than 
the mock-school analysis. This is to be expected, since 
by the nature of the data available comparisons are made be- 
tween schools of significantly different size. Discussion of 
size-cost relationship in this report has shown that economies 
of scale result in lower per student costs in larger facilities. 
While cross-sectional comparisons were between large 45-15 
schools and smaller traditional schools; the mock- schoo 1 _ com- 
parison was between schools of identical ADM. In fact, m 
terms of square footage the mock traditional school represents 
a larger facility than the 45-15 school for which the comparison 
is developed. Therefore, in view of the positive size-cost . 
relationship the relative values of the savings estimated m 
chapter 3 and 4 are compatible. 

In summary, two conceptually different approaches to cost 
comparisons under traditional and 45-15 schedules show savings 
under 45-15. In addition-, the cost savings estimates for the 
alternative model designs are logically consistent. Another 
important finding is that savings are likely to be higher m a 
45-15 middle school than at the elementary school level. 
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CHAPTER 5 
START-UP COSTS ANALYSIS 



Start-up costs, as defined in this study, include all 
special one-time costs related to the organization, operation, 
and evaluation of the Loudoun 45-15 year-round school program 
that would not have been incurred had the program not been 
adopted. 

Lack of precise data made the isolatian of these costs 
difficult. For example, while it was easy to determine the 
capital cost of air-conditioning two of the 45-15 pilot schools, 
it was difficult to ascertain the central office personnel 
costs incurred to plan, operate, and evaluate the 4 5-15 pro- 
gram. Likewise, certain judgments were made regarding the 
general costs of planning and implementing the 45-15 program. 

In 1973-74 $355,530 was spent to air-condition Guilford 
and Sully schools. The magnitude of this expenditure relative 
to total start-up costs (74.9 percent) warrants comment. 
First, all new schools in Loudoun County are now air-conditioned; 
hence, had Guilford and Sully been built as recently as Rolling 
Ridge or Sugar land, no additional cost would have been incurred. 
Second, because the air-conditioning was a capital cost, and 
because the benefits were not limited to the terminated year- 
round program, this cost should probably be spread over many 
years. Using a 10-year period at 6 percent, the yearly cost 
would be $48,317; over 20 years, the period of the bond issue 
used to finance the air-conditioning of Guilford and Sully, 
it would be $30,967; and over 30 years it would be $25,811.' 

Start-up costs for personnel are limited to the propor- 
tionate cost of central office personnel time devoted to the 
planning, operation, and evaluation of the 45-15 program. 
These proportions were determined by the planning staff of 
the school division. Personnel costs for directing 45-15 were 
assumed to be one-time costs until the program was operating 
smoothly; thereafter all such coordinating costs would become 
part of the regular supervisory program and expenditure. 
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Certain general costs of planning and implementing the 
45-15 program classified as start-up costs include the pur- 
chase of materials from other 45-15 systems^ visitations to 
other 45-15 programs^ certain in-service costs^ and related 
miscellaneous expenses. 

Certain costs are specifically excluded from the category 
of start-up costs f even though they were covered by a special 
4 5-15 grant from the State Department of Education; the 
functions they provided were not inherent to the elementary 
and middle school 45-15 system and/or would have been carried 
on without the grant. Examples include planning costs involved 
in reorganizing the curriculum^ the scheduling of bus routes , 
and similar activities. Even though developing the curriculum 
in 45-day modules was necessary to the 45-15 plan, the 45-15 
curriculum guides were used in all county schools , including 
the traditional schools. In addition, curriculum revision is 
an ongoing process and must be conducted on a regular basis. 

Estimated start-up costs for 1971-72 through 1974-75 were 
$474,626. This figure includes $113,063 iri: personnel-related 
expenditures, $6,034 in general expenditures, and $355,530 
in capital expenditures. A specific breakdown of these costs 
by year is found in table 5.1. As noted in the section on 
capital (air-conditioning) costs, it seems reasonable to spread 
the total start-up costs over several years, as would be 
readily apparent had the program not been terminated and had 
instead become part of the regular program. Over ten years at 
6 percent, the annual layout for start-up costs would be $64,502 

TABLE 5.1 

LOUDOUN COUNTY START-UP COSTS, 1971-72 TO 1974-75 



Co.sts 1971-72 1972-73 1973-74 1974-75 Total 

-rsannel $ $53,808.82^^ $24,261. 69^^ $34,992.34-'^ $113,062.85 
318.00 5,715.37 ^/033.57 



General 

Total 

Operating 318.00 59,524.39 24,261.69 34,992.34 119,096.42 

Cap^ital 355,530.00 355,530.00 

Total 318.00 59,524.39 379,791.69 34,992.34 474,626.42 



a/ Includes personnel expenditures for time necessary for development (84%) 

and evaluation (16%). 
b/ Includes personnel expenditures for time necessary for development (8%) , 
~" operation (36%) , and evaluation (56%) . 

c/ Includes personnel expenditures for time necessary for operation (20%) 
and evaluation (S0%) . 
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CHAPTER 6 
CONCLUSIONS 



In this chapter the results of the Loudoun County 45-15 
study are compared with those of other studies, and conclusions 
based on the Loudoun findings are presented. 



Comparison with Other Studies 

Valley View . — Because of the research design, the Illinois 
State Superintendent's Office study of the Valley View experience 
cannot be used for a comparison.!/ However, a H.E.W. report 
evaluated 45-15 cost savings in this same system. Certain "con- 
jectures" were used to develop projections of costs had the 
district converted to 45-15. This study estimated a 4.1 percent 
district-wide average savings in per pupil costs under the 4 5-15 
mode of operation." Savings at the individual school levels were 
not evaluated. 

The estimated cost savings of 4.1 percent in the H.E.W. 
Valley View study is consistent with the Loudoun County results. 
In chapter 4 of this study, the mock-school analysis indicated 
a 4-6 percent savings in the elementary -45-15 schools and a 
7-9 percent savings in the 45-15 middle school. Given the impre- 
cision of the estimating procedure used in the H.E.W. study, 
it is fairly coi;lsistent with the Loudoun results. 

Virginia Beach . — The Institute for Social Analysis study 
was a cross-sectional cost comparison between the 45-15 ele- 
mentary schools and the traditional elementary schools in the 
Virginia Beach division. The study revealed that a. small 
savings occurred in the 45-15 schools. However, the report 
emphasized that these savings -were relatively insignificant. 
Several procedural differences between the Virginia Beach 
study and the Loudoun County study account for the diverse 
nature of the findings. 



1/ See chapter 2 for a discussion of this point. 
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1. The Virginia Beach study did not standardize for class- 
size differences. Because the 45-15 schools had a smaller 
student-teacher ratio than the traditional schools, the 
per student instructional salaries were significantly 
higher in the 45-15 schools. This result is in sharp con- 
trast with the Loudoun County findings in the instructional 
costs category. In this study the cost figures are stand- 
ardized for differences in class size, and the 45-15 schools 
experience a small per student cost savings in this cate- 
gory . 

2. In the Virginia Beach study, textbook costs were higher in 
45-15 schools than in the traditional schools. This is a 
rather unusual finding and varies from the Loudoun County 
findings in this cost category. 

3. In the Loudoun Coxinty study, start-up costs associated 
with the transition to the 45-15 calendar are evaluated 
separately. In the Virginia Beach study these costs were 

'.xln^luded in the comparative figures; no. distinction v/as 
v/^fti^ii|^between these one-time start-up expenditures and 

^^''tffe recurring costs of 45-15 schooling. Neither procedure 
is necessarily incorrect. However, in the Loudoun County 
study, these costs are evaluated separately. The two 
major costs were administration and air-conditioning, 
and in both cases it was unclear as to what fraction 
of these costs were related to the 45-15 program. For 
example, benefits from air-conditioning accrue in June 
and September of a regular school year, and so some per- 
centage of air-conditioning costs would occur under the 
traditional calendar. In addition, it was unclear as to 
how many years the start-up costs should be spread 
over. 

These methodological differences are largely responsible 
for the incomparability of the findings in these studies. 

Prince William .— In the Education Turnkey Systems study 
of Prince William County, the elementary schools operated at 
a 5.2 percent savings over the mock traditional schools. The 
middle school saving was 9.6 percent. 

These estimates are consistent with the results of the 
Loudoun County study. In each case the Turnkey estimates are 
slightly higher. One explanation is that the mock traditional 
schools in the two studies were developed for different ADMs. 
The Turnkey mock traditional school was based on an ADM of 
1,050, whereas the 45-15 school ADM was 1,400.£/ Using an 
alternative procedure, the Loudoun County study used a mock 



1/ According to a telephone conversation with Mr. John Sweeney 
of Education Turnkey Systems, March 16, 1976. 
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traditional school with an ADM equal to that in the 45-15 
school. Therefore/ given the same ADM under 45-15 , the mock 
traditional school using the Turnkey procedure would be smaller 
than the mock school using the Loudoun County procedure. 1/ 
For this reason ^ certain economies of scale associated with 
the larger mock facility in the Loudoun County study result 
in lower estimated cost savings . 



Conclusions 

The evidence presented in this report indicates a cost 
savings under 45-15. The magnitude of the cost savings esti- 
mates is consistent with the results of other 45-15 cost studies. 
In this report/ both the cross-sectional and the mock tradi- 
tional school models are used in developing cost comparisons. 
The cross-sectional model yields higher estimates of cost 
savings/ but a significant fraction of these savings is related 
to school size. 

The mock-school comparison indicated a 4.0-6.0 percent 
cost savings in the elementary schools and a 7.0-9.0 percent 
cost savings in the middle school. In table 6.1/ these savings 
are categorized for Sterling E.s./ the elementary school with 
midrange savings/ and for Sterling M.S. (A negative sign indi- 
cates a negative savings in that category . ) 

The major category of savings was in imputed rent; the 
reason is the greater utilization of buildings under 45-15. 
Imputed rent accounted for 8 9-94 percent of the savings at 
Sterling E.S. and for 64-7 5 percent of the savings at Sterling 
M.S. Administration showed negative savings (extra costs under 
45-15) at the elementary school but positive savings at the 
middle $chool. Instructional salaries showed negative savings 
the first year at Sterling E.S. but positive savings the second 
year and for both years at Sterling M.S. Instructional costs 
other than salaries/ elementary/middle school overhead/ division- 
wide overhead/ and miscellaneous capital costs showed zero 
savings. Relatively small percentages of total savings were 
accounted for by utilities and fuel and maintenance. 



V The Turnkey study assumed that the 45-15 school would have 
a one-third greater ADM. Therefore/ since ADM under 45-15 was 
1/400/ ADM at the mock traditional school was assumed to be 
1/050. The Loudoun study used the same ADM for both modes of 
operation. The difference between 45-15 ADM and existing capa- 
city ADM under traditional operation was accounted for by 
assuming a proportionate increase in the size of the school 
building. 
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TABLE 6.1 

PERCENTAGE OF TOTAL 45-15 COST SAVINGS UNDER MOCK SCHOOL ANALYSIS BY COST 
CATEGORY FOR STERLING ELEMENTARY SCHOOL AND STERLING MIDDLE SCHOOL, 

1973-74 AND 1974-75 



Percent of 45-15 Savings 
Under Bond Period Shown 



Sterling Elementary School 

Administration at school 

Instructional salaries 

Instructional costs other 
than salaries^ ' 

Utilities, and fuel 

Maintenance 

Elementary school overhead 
Division-wide overhead 
Misceilaneoiis capital costs 
Imputed rent 
Total 

Sterling Middle School 

Administration at school 

Instructional salaries 

Instructional costs other 
than salaries 

Utilities anr? fuel 

Maintenance 

Middle school overhead 
Division-wide overhead 
Miscellaneous capital costs 
Imputed rent 
Total 



1973-74 



1974-75 



20 Years 30 Years 20 Years 30 Years 



4.9 
3.4 



9.0 

5.9 



93.5 
100.0 

10.5 
3.9 



3.2 
7.5 



74.9 
100.0 



5.8 
4.1 



10.6 
7.0 



92 . 3 
100.0 

12. U 
4.5 



3.7 
8.5 



71.2 
100,0 



-4.9 
1.1 



8.2 
4.9 



90.7 
100.0 

9.5 
7.2 



10.5 
4.4 



68.4 
100.0 



Note: Details- may not add to totals due to rounding. 
Source: Tables 4.2 and 4.4. 



5.7 
1.3 



9.6 
5.8 



89.0 
100.0 

10.8 
8.2 

11.9 
4.9 



64. 3 
100.0 
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start-up costs evaluated in chapter 5, would require the 
annual expenditure of $64,502 over a 10 year period. 1./ This 
would translate into a per student cost of $17.51 per year, 
which represents roughly 1.5 percent of total per student edu- 
cational costs. ^/ Therefore, the savings over the 10-year 
transitional period would be 3.5^4.5 percent in the elementary 
schools and 5.5-7.5 percent in the middle school. After the 
transitional period savings would move to the 4.0-6.0 percent 
and 7.0-9.0 percent levels. 

Total cost savings as distinct from per student savings 
can be found by subtracting total 45-15 costs from mock tradi- 
tional costs in tables 4.1-4.4. The figures developed cover 
each year of operation and the two bond period assumptions used 
to derive imputed rent. In 1973-74 total cost savings were 
$280,766 based on the 20-year-bond assumption and $240,201 
based on the 30-year-bond assumption. (See table 6.2.) In 
1974-75 savings were $327,619 under the 20-year"-bond assumption 
and $286,694 under the 30-year-bond assumption. Even after 
allowance for start-up costs (estimated to be $64,502 annually 
for ten years in chapter 5) , the total cost sayings were sub- 
stantial. 



1/ Note that this figure is a maximum start-up cost and prob- 
ably overstates this cost. See chapter 5 for a discussion of 
this point. 

2/ Derived by dividing $64,502 by the average total 45-15 
division-wide ADM over the 1973-74 and 1974-75 period. 
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TABLE 6.2 

TOTAL COST SAVINGS OF LOUDOUN COUNTY 4 5-15 SCHOOLS BASED ON 
A MOCK SCHOOL ANALYSIS, 1973-74 AND 1974-75 



School and Bond Period Assumption 

20-year bond period 

Guilford E.S. 
Sterling E.S. 
Sully E.S. 
Sterling M.S. 



Total Cost Savings 



1973-74 



$ 19,896 
43,143 
86, 540 
131,187 
280,766 



1974-75 



$ 18,254 
50,305 
73,495 
185,565 
327,619 



30-year bond "period 

Guilford E.S. 
Sterling E.S. 
Sully E.S. 
Sterling M.S. 



16,153 
36,389 
72,922 
114,737 
240,201 



15,939 
42,668 
62,716 
164,371 
286,694 



Sources: Tables 4.1 to 4.4. 
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APPENDIX ON METHODOLOGY 



This appendix includes a detailed outline of operating- 
cost categories; a procedure for allocating custodial supply 
costs to cost centers; a method for determining electrical 
cost data; a rationale for ignoring cafeteria costs; and the 
development of imputed rent. 



Operating-Cost Categories 

The seven operating-cost categories outlined below show 
the components of each of the categories. 

I. Administration at the school level 

A. Principal ' s salary 

B. Assistant principals' salaries 

C. Deans ' salaries 

D. Counselors' salaries 

E. School nurse' s salary 

F. School secretaries ' salaries 

E 

II. Instructional salaries 

A. Teachers ' salaries 

B. Teacher aides' salaries 

C. Librarian's salary (a fraction if shared) 

D. Library clerk' s salary (a fraction if sfoared) 

III. Instructional costs other than salaries 

A. Instructional supplies 

B. Library books, supplies, and periodicals 

C. Medical and dental supplies 

IV. Utilities and fuel 

A. Electricity 

B. Fuel 

C. Telephone services 

D. Water and sewerage services 
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V. Maintenance 

A. Custodial salaries 

B. Custodial supplies 

C. Repair and replacement of equipment— 

D. Contracted services!/ 

E. Contracted buildings!/ .1/ ^. 

F. Building maintenance materials-/ • 

G. Contracted equipment!/ 

VI. Elementary/middle school overhead 

A. Supervision and administrative costs specific 
to elementary/middle school program 

B. Costs of special programs at elementary school 
level 

.1. Music program 
2. Physical education program 



VII. Division-wide overhead 

A. Central administration personnel cost 

B. Special program costs applicable to all students 

C. Building and maintenance costs for administration 
buildings or those not allocated on a per school 
basis 

D. Transportation costs 

E. Other systemwide costs (e.g., computer center) 



Custodial Supplies 



The costs for custodial supplies were not recorded by 
Loudoun County schools at the school level. Rather, they 
were distributed from a central location, and data were kept 
on a division-wide basis. The following procedure is used to 
allocate these costs to the individual schools. 

A memo dated November 12, 1975, 'from the Loudoun County 
central office used data on the quantity of custodial supplies 
used at each school to calculate the 1975 dollar price of. 
custodial supplies used at two middle schools and five ele- 
mentajry schools. From these data two inferences were made. 
First, it was evident that 45-15 schools required no more 
maintenance dollars per square foot than the traditional ' 
schools. In fact, for Sterling M.S., custodial supply expendi 
tures were reduced in the first year of 45-15 operations. 
Second, two ratios were derived expressing per square foot 
costs of custodial supplies for both elementary and middle 
schools. 



1/ Included by Loudoun County schools in division-wide over 
head in 1973-74. 
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Total district expenditures for custodial supplies dropped 
considerably between 1973-74 and 1974-75^ presumably because 
of discontinuities in purchases. The average real cost of 
custodial supplies was calculated and converted into that 
year's dollars. Then the previously derived ratios of square 
foot costs were used to allocate these costs to all of the 
middle schools and elementary schools based on the ratios of 
these costs. Stated mathematically ^ the following algebraic 
equation is solved for the unknown Xi 



(SFE) ' ^ ] [ (SFMS + SFHS + SFO) • R • X j = 



TCSC 



where: SFE = square feet in the elementary schools 

X = square foot costs of custodial supplies 
for the elementary schools 
SFMS = square feet in the middle schools 
SFHS = square feet in the high schools 
SFO = square feet in the other educational 
facilities 

R = ratio of middle school per square foot 

costs to elementary . per square foot costs. 
(It was assumed that middle school per 
square foot costs were the same as high 
school and other facility per square foot 
costs.) 

TCSC = total custodial supply costs 

From this X and E • X can be used to calculate the cost of 
custodial supplies for any elementary or middle school given 
the total square feet in the facility. 

Electricity data 

In order to determine electrical costs for the mock tradi- 
tional school in chapter . 4 , summer savings for the traditional 
school had to be estimated. The following procedure was used. 
For the four 45-15 schools kilowatt-hour (kwh) data on summer 
electrical consumption for 1972-73 and 1973-74 were collected. 
In' 1972-73^ these schools were on a traditional summer calendar ^ 
and in 1973-74 they were operating on a 45-15 schedule. The 
summer period. included 70 days^ from June 14 to August 21. 
The per square foot kwh savings for this period were calculated 
for each school. These per-square-foot-savings figures were 
then averaged. To determine the summer period kwh savings in 
each school, this average was multiplied by each school's square 
footagel If it is assiimed that weather and consumption patterns 
were fairly similar in the two years, this figure represents 
the difference in summer electricity usage between traditional 
and 45-15 operations of this school. To convert these amounts 
to dollar savings, they were multiplied by price per kwh. 
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Cafeteria 

The school lunch program is autonomously operated at the 
individual school level. The principal of each school is 
responsible for the management of its program.. Each month a 
report of debits and credits is filed with the central office. 
These monthly reports were summed to be evaluated by the school. 
The figures indicate that 45-15 schools follow the pattern of 
other schools; accordingly, 45-15 day cafeteria programs should 
not differ from the traditional programs in net costs. There- 
fore these costs were not included in the individual school 
cost analysis. 



Imputed rent 

In developing the imputed rent estimates, the cost of land 
acquisition and the foregone property taxes on this land were 
not included in the estimate. The accuracy of the imputed 
rent does not merit inclusion of these relatively small costs. 
The following example demonstrates the small magnitude of 
proper tv tax foregone for a site of 20 acres. (An elementary 
school must have 15 acres.) Based on a full value assessment 
of $5,000 an acre, the property would be valued at $100,000, 
and the annual foregone tax receipts would be $850 a year at 
Loudoun's effective tax rate of $0.85 per $100 of market 
value. 1/ Given the imprecision of the imputed rent figures 
and the uncertainties of property valuation and alternative 
property use, this component of costs is ignored in this study. 

Furthermore the magnitude of these costs cannot be precisely 
identified. An accurate cost cannot be derived because too 
much uncertainty exists about the alternative use of the land. 
In fact, an argument could be made that the positive external- 
ities associated with a neighborhood sC2aoo1 increase property 
values in the area to such a degree that net property tax 
receipts would increase after the construction of a school. 
Land acquisition costs are frequently zero because developers 
often donate the land for school construction, partly because 
of these positive externalities. 



1/ Department of Taxation.^ 1973 Virginia Assessment/Sales Ratio 
Study (Richmond: Department of Taxation, 1975), p. 23. 
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